Members of Sporormiaceae are saprobes on plant debris, wood, soil and dung and are sometimes endophytes. In this study, a saprobic species was collected from decaying grass in China. Maximum-parsimony, maximum-likelihood and Bayesian Inference analyses of combined ITS, LSU, SSU, TEF1-α and RPB2 sequence data clarified the phylogenetic affinity in Sparticola. The isolate was confirmed as a new species based on morphological and phylogenetic analyses. Sparticola muriformis sp. nov. is distinguished from other taxa in Sporormiaceae by having muriform ascospores.
Introduction
Pleosporales is the largest order in Dothideomycetes comprising a quarter of all Dothideomycetes (Kirk et al. 2008 , Zhang et al. 2012 , Hyde et al. 2013 , Wijayawardene et al. 2014 , Jayasiri et al. 2015 . Pleosporales, currently comprises 43 families based on multi-gene phylogenetic analyses (Zhang et al. 2016) . Various papers have provided backbone trees for various families in this important order (e.g. Phaeosphaeriaceae - Phookamsak et al. 2014 , Leptosphaeriaceae -Ariyawansa et al. 2105a , Pleosporaceae -Ariyawansa et al. 2015b , Sporormiaceae -Phukhamsakda et al. 2016 ). Thus, we have a much better understanding of the group.
Sporormiaceae, a member of Pleosporales comprises mostly saprobic taxa on dung, but has also been recorded on plant debris, soil and wood and occasionally as endophytes (Zhang et al. 2012 , Hyde et al. 2013 , Kruys 2015 , Phukhamsakda et al. 2016 . The family contains nine genera including two recently introduced genera, Sparticola Phukhams. et al. and Forliomyces Phukhams. et al.
DNA extraction, PCR amplification and sequencing
Genomic DNA was extracted from fresh fungal mycelium grown on PDA media at 16 ºC for 4 weeks using the Biospin Fungus Genomic DNA Extraction Kit (BioFlux®, Hangzhou, P. R. China) following the instructions of the manufacturer.
The DNA amplification was performed by polymerase chain reaction (PCR) for the partial sequences of five genes, the internal transcribed spacers (ITS1, 5.8S, ITS2), small subunit rDNA (SSU), large subunit (LSU), RNA polymerase II subunit 2 (RPB2) and part of the translation elongation factor 1-alpha (TEF1-α). The ITS gene was amplified using the primers ITS5 and ITS4 (White et al. 1990 ), the LSU region was amplified using the primer pair LROR and LR5 (Vilgalys & Hester 1990) , SSU was amplified using the primers NS1 and NS4 (White et al. 1990) . RPB2 was amplified with primers RPB2-5F and RPB2-7cR (Liu et al. 1999) and. TEF1-α gene region was amplified with primers EF1-983F and EF1-2218R (Carbone & Kohn 1999) . Polymerase chain reaction (PCR) was carried out following the protocol of Phookamsak et al. (2014) . The quality of PCR amplification was confirmed on 1 % agarose gel electrophoresis stained with ethidium bromide. The amplified PCR fragments were sent to a commercial sequencing provider Shanghai Sangon Biological 605 Engineering Technology & Services Co., Ltd (Shanghai, P.R. China). The nucleotide sequence data acquired were deposited in GenBank (Table 1) .
Phylogenetic analyses
Phylogenetic analyses were conducted based upon the combined gene of LSU, SSU, ITS, TEF1-α and RPB2 sequence data. The topologies of the trees obtained from each gene were compared prior to obtain combined gene tree to confirm the correct overall topology of the phylogenetic tree. The combined gene analysis was performed to obtain a well-resolved phylogenetic tree. The reference nucleotide sequences (Table 1) of selected families of Pleosporales were obtained from the GenBank database and recently published data (Ariyawansa et al. 2014 , 2015b , Mapperson et al. 2014 , Phukhamsakda et al. 2016 . The single gene sequences were initially aligned by MAFFT V.7.036 (http://mafft.cbrc.jp/alignment/server/) (Katoh & Standley 2013) , and improved manually where necessary using Bioedit v.7.2 . The multiple alignments were combined using BioEdit v. 7.0.9.0 .
Phylogenetic analyses of combined gene trees were performed using Bayesian Inference (BI), maximum likelihood (ML) and maximum parsimony criteria. Maximum parsimony (MP) analysis was carried with the heuristic search option in PAUP (Phylogenetic Analysis Using Parsimony) v. 4.0b10 (Swofford 2002) . Parsimony bootstrap analyses were performed using the full heuristic search option, random stepwise addition, and 1000 replicates, with maxtrees set at 1000. (Kishino & Hasegawa 1989) were performed to determine whether the trees inferred under different optimality criteria were meaningfully different.
Evolutionary models for Bayesian Inference and maximum likelihood were selected independently for each locus using MrModeltest v. 3.7 (Posada & Crandall 1998) under the Akaike Information Criterion (AIC) implemented in PAUP v. 4.0b10. ML trees were generated using the RAxML-HPC2 on XSEDE (8.2.8) (Stamatakis et al. 2008 , Stamatakis 2014 in the CIPRES Science Gateway platform (Miller et al. 2010) using GTR+I+G model of evolution and Bootstrap support obtained by running 1000 pseudo replicates.
Bayesian Inference (BI) analysis was conducted with MrBayes v. 3.1.2 (Huelsenbeck & Ronqvist 2001) to evaluate Posterior probabilities (BYPP) (Rannala & Yang 1996; Zhaxybayeva & Gogarten 2002) by Markov Chain Monte Carlo sampling (BMCMC). Two parallel runs were conducted, using the default settings, but with the following adjustments: Six simultaneous Markov chains were run for 5,000,000 generations and trees were sampled every 1000th generation. The distribution of log-likelihood scores was examined to determine stationary phase for each search and to decide if extra runs were required to achieve convergence, using the program Tracer 1.5 (Rambaut & Drummond 2007) . First 20% of generated trees were discarded and remaining 80% of trees were used to calculate posterior probabilities (PP) of the majority rule consensus tree. Table 1 . continued. Taxa used in the phylogenetic analyses and their corresponding GenBank numbers (Fig 1) . The newly generated sequence is in bold. 
Results

Phylogeny
The combined LSU, SSU, ITS, TEF1-α and RPB2 gene dataset comprises 40 taxa including the new taxon and other taxa from four families in Pleosporales i.e. Sporormiaceae, Lophiostomaceae, Floricolaceae / Teichosporaceae and Amorosiaceae which are available in GenBank. Melanomma pulvis-pyrius is selected as the outgroup taxon (Fig. 1) . Phylogenetic trees obtained from ML, MP and BI analyses yield trees with similar overall topologies at the species relationships in agreement with previous studies (Schoch et al. 2009 , Zhang et al. 2012 , de Gruyter et al. 2012 , Hyde et al. 2013 , Ariyawansa et al. 2014 , 2015b , Wijayawardene et al. 2014 , Thambugala et al. 2015 , Phukhamsakda et al. 2016 ). In the phylogenetic analyses, our new strain (MFLUCC 17-0316) forms a single lineage separating from other taxa in Sparticola (Fig. 1) .
RAxML analysis yield a best scoring tree ( Fig. 1) with a final ML optimization likelihood value of -22651.862591. The parameters for the GTR+I+G model of combined LSU, SSU, ITS, TEF and RPB2 were as follows: Estimated base frequencies; A -0.2458, C -0.2476, G -0.2751, T-0.2315, substitution rates AC -1.4890, AG -3.4561, AT -1.8557, CG -1.3820, CT -9.052/ and GT -1.0000 proportion of invariable sites I -0.5482 gamma distribution shape parameter 0.6353. The matrix had 1634 distinct alignment patterns, with 42.20 % of undetermined characters or gaps. This maximum parsimony analysis comprised 4330 total characters, of which 3048 were constant, 993 parsimony-informative and 289 parsimony-uninformative. The first tree generated among 1000 equally parsimonious trees is selected (Fig. 1) = 100 × 105 μm, n = 10), semi-immersed and raising host tissue, to erumpent, solitary, scattered, globose to subglobose, brown to dark brown, ostiolate. Ostiole 65-70 μm long, 37-41 μm diameter ( x = 68 × 39 μm, n = 5), central, papillate, composed of 1-2 cell layers, of brown, pseudoparenchymatous cells, filled with hyaline periphyses. Peridium 6-9 μm wide, composed of 2-3 layers of lightly pigmented to dark brown, pseudoparenchymatous cells, arranged in a textura angularis, cells towards the inside lighter, outer layers fusing and indistinguishable from the host tissues. Hamathecium comprising numerous, 1-2 μm wide (n = 15), filamentous, anastomosing, broadly cellular pseudoparaphyses, embedded in a gelatinous matrix. Asci 55-83 × 12-18 μm ( x = 66 × 15 μm, n = 20), 8-spored, bitunicate, fissitunicate, cylindrical to cylindric-clavate, subsessile, thick-walled at the apex, with welldeveloped ocular chamber, indistinct at maturity. Ascospores 18-20 × 5-7 μm (x = 19 × 6 μm, n = 40), overlapping 1-2-seriate, phragmosporous to muriform, ellipsoidal, widest at the central cells, hyaline when young, becoming brown at maturity, with 3-5 transverse septa and 1-2 longitudinal septa, constricted at the septa, rounded at both ends, wall rough, verruculose, surrounded by a thick, hyaline, mucilaginous sheath. Asexual morph Undetermined.
Culture characteristics − Colonies on PDA reaching 3 cm diameter after 3 weeks at 16-25 ºC, medium dense, flattened to slightly raised, circular, with edge entire, surface smooth, floccose to fluffy; mycelium composed of septate, branched hyphae, colony from above grey to greyish-brown, reverse iron-grey, producing dark brown pigmentation in agar. Notes − Sparticola muriformis is introduced herein as a novel species based on morphological and phylogenetic supports. Sparticola muriformis differs from other Sparticola species in having muriform ascospores. While, other Sparticola species have phragmosporous ascospores (Phukhamsakda et al. 2016) . Phylogenetically, S. muriformis forms a separate lineage from other Sparticola species with moderate support. (Fig. 1) . Fig. 1 -RAxML tree based on a combined dataset of LSU, SSU, ITS, TEF1-α and RPB2 partial sequences. Bootstrap support values for maximum parsimony (MP, black) and maximum likelihood (ML, red) higher than 75 % are defined as above the nodes. Bayesian posterior probabilities (PP, green) greater than 0.95 are provided below the nodes. The tree is rooted to Melanomma pulvis-pyrius (CBS 124080). Newly generated sequence is indicated in red. 
Discussion
Sparticola was introduced by Phukhamsakda et al. (2016) (Phukhamsakda et al. 2016) . Sparticola differs from other genera in Sporormiaceae in having phragmosporous, yellowish-brown or light brown ascospores, lacking a germ slit at the end of ascospores and those members of Sparicola were found in terrestrial habitats (Phukhamsakda et al. 2016) . Whereas, other genera in Sporormiaceae produced dark brown, multi-septate ascospores, separating into part spores, with a germ slit at the ends and mostly found as coprophilous fungi (Kruys et al. 2006 , Hyde et al. 2013 , Phukhamsakda et al. 2016 . In this study, we introduce the forth species of Sparicola namely S. muriformis which was collected on grass from Yunnan, China. The species can be distinguished from other Sparticola species due to its ascospores having brown to dark brown and muriform. The morphological comparisons of all taxa in Sparticola are shown in Table 2 . Based on multi-genes phylogenetic analyses, S. muriformis clusters with S. junci and S. triseptata. It is the first record of Sparticola in Asia, while other Sparticola were found in Europe. Leuchtmann 1987, Phukhamsakda et al. 2016 This study
